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having a maximum above the point where the internal 
boundary intersects the lower surface of the layer. To 
the north of this vertical, westerly velocities increasing 
northward will prevail, retiching a maximum a t  the point 
where the thickness of the lighter fluid hecomes zero. 
Within each n:ass of fluid there will be no variation of 
velocity with elevation. A graph of the velocities for a 
density ratio of 0.96 and an initial depth of 8 km. is given 
in figure 3. The unit of velocity used is a function of 
geographical latitude and amounts to about, 2S0 meters 
per second in niiclclle latitudes. 

3. I n  the above system there will be a decrease of 
potential enercy of mass distribution during the read- 
justment. Also, there will exist in the fianl state a certain 
amount of kinetic energy represented by the relocity dis- 
tribution already described. Computation on the ex- 
ample already cited shows that the amount of potential 
energy set free is nearly three times as great as  the kinetic 
energy represented by the circiilaiton set up. The 
difference between these two quantities is accounted for by 
the fact that the readjustment was assiinied to take place 
slowly on a quasistatic basis, implying the existence of an 
external retarding agency which nhsnrbs a portion of the 
potential energy rendered available. 

If the process is considered as taking place a t  its natural  
rate, the system will then arrive a t  the equilibrium point 
with a certain amount of kinetic energy of oscillation. If 
this additional kinetic energy is included, the suni of 
potential and kinetic energy for the system remains con- 
stant a t  all stages of the process. The character of tlie 
oscillations perfornied by the system cannot he detcr- 
mined from this analysis. However, it is prohnhle that in 
the actual atmosphere density differences are generally set 

up gradually, so that redjust’ment proce,sses automatmi- 
cally proceed in an almost qua.sistat,ic manner, aad energy 
of oscillat,ion does not a.ppear t,o a significant ext,e,nt>. 

4. A problem comparable to the above but involving 
the presence of a third ma.ss of fluid overlying t,he system 
can he treat,ed by a.lmost exn.ct,ly t>he same niat,hematical 
set-up sa,ve for numericd vdues as was used in the first 
andqsis, provided that t,he clepth of t.he third mass is 
re.latively large in comparison with the ot’her two, and that 
the initia.1 dept,hs of t,he first two masses bear the following 
rehtion to the densit,ies chosen: 

D0’- P! (P- P”) , a- - P (P’ - P” 1 
where Do and Do’ are the clepths of the havier  a,nd lighter 
fluids respect’ively a.nd p and p’ their densit’ies, while p” is 
the density of t’lie third mass. 

Taking the same value for the rat’io of densities in the 
lower two masses and assuming a value of p” equa.1 to  
0.80 p,  and a va.lue of 8 km. for Do, the result shown in 
figure 5 is obtaine,d. The dia,gra.m is to he interpreted in 
the same. manner a,s figure 3. 
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